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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a norbornene type cyclic 
olefin addition polymer with the polymerization activity having a controlled molecular weight 
and a narrow molecular weight distribution. 

SOLUTION: One or more norbornene type cyclic olefins are subjected to addition 
polymerization in the presence of a polymerization catalyst comprising a component of a 
group Vlll-X transition metal compound of the Periodic Table, wherein at least one type of a 
cyclic nonconjugated polyene is added to polymerize as a molecular weight regulator. 
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[ 0 0 2 9 ] i§JSi; LXli. #Tu Y ytt<DicO£fflV> 

?y, j^ju^rn^yfyzzeosgmjzm-ikTiimm 
$l ^y?y x ^-9-y, *<79v. * 9 9 vtcwm 

9y. N-^t^en'j h*y, ey>»y % n. n ' -y 

fflffit & v t jj*^* & . mm/* j -?-<om&it 

[0030] ftMl^Sm i/c. gfH, &tz\$T>V 

3>mm%Tx-. m&g&tzmmt sivx^ymmk 

J:t/±sSM^mK^mabX , -2 0-C—l 0 0°CcO® 

%&tx-i>mm-& zttfx-z h . ^«#«a^ux>-co 
mn^m^z?roztzmmf&i>cr>x'iz%\.w, ±. 

m%m*?9 - 5 0 8 6 4 9^f8(c*>l> i 0 Sr. fi^-j® 

[0031] m^<m±a. tvi^-zk wassl 

mzmsm^xxw mttf. y^/u^yjm^u 
7 4 >mm&wmm*mi. mm. mm&znmwm 

7-?j]sWL%£(oimmzmnL, 

)Vif^)V^v^mk^\y7 a ytttm-Sfoli. MZif. s 

fr#ji-*yjmvi*u7 4 ymm-smsitii:* 9 s- 

IzXtiX. SG9U WKmfc?%Zbl l z£r ) '&t>ti&. 



[0032] XftWcoirmiz x <owmZii& 7)V#)V* 

ymm^i-7 4 yftjafi-£#£ y y # . tvi^s^k 

tv^>jm^v7 < ymmiiW®mt±w.mm<?> 
x>v-*>j(m}i*)/7 < ytttm-&fc<7)®mt7-'<m. 

T;PSx»7A, f^^-)A. y'/U 3 - -7 i,3r t'coT- h 7 

mz. twkttm ■ mmnrtz" V)v-y>vm n tcztt 

#it,zi3.m> hti^W . ; ivfov^ywm.*^ 4 y 

mmitfawz&m&'fvfanimtf 1 0 0 n maTx-h 

y#Jna^f*+cO^JRKttom^g*>' 1 0 0 n mJiLL 

[0033] tti. xmicominzxvwmzti&sfr 
xjv*yjkmk*v7 < ymm&mzu, m$nm, 

v-AYt-^j, TV7X1V7 4 h, y^y^ yruy^pj 

JHfi-3*l OOSfigg^LTO. 0 5-5SagB§sjD 

[0034] *»HJ!<o*8;(;:J; 018S$ixl» J)V#)V* 
yjm>fc*V7 4 yftim&Wte. 

yhy. x-f-zK xx-fyK 7iy. 75 K, 

ss=5r irffitt^FJK** ^ star titzmmiz s A&n,* y%m 
)$&\s7 4 vmtt£&wtm'm%>t. **xt4>9~^ 
mmM^mx. mm. 7 4 ^axx/^-hiz-r^z 

tt*u7 4 ymm&fozmmztttk. wtatrnx-m 

MZMftZtttft*. 7 4)V&. y- Mcjfcjg • ini-f 

&c\tl>X'%&. 

[0035] ^Zmn-fiWAZi ^mmZfth 7)VX)VA- 

ywm.^74 ymmsmi. *Jt, m<r>m^m i & 
mm. Mm. ;ivx)v*ymm («) s^fciix 

mft.*V7 4 yt^\yyHiiX//itz\ta -itU7 4 
ytcommMirft. ^)^)V^99^V—h. ^'J 
TVU—b. ^'Jx-f/W7tV. OT7'Jl/yt 
)V7rA Y. XVzcj-uy. 4fJ7Dtl^y, dr'Jx^. 

T7K 5K'JTSh\ SittBM^tiE^SnfcSfc^raHHl 
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[0036] #SSgj<7XSr&£ J: 9 8)1$ it & J)\sit)V* 

yikWRXVy* ymuM^mzi^ 2, 

7'f^-4->f;U7xy- ;K 4. 4' -^TtTX- 

(6-t-^;u-3-><^y^j:y-;U) . i, r 

-tfX (4-t Ho^fS"^-/^ ^^n^^y. 
2, 2' -^f l/yh'X (4-xf^-6-t-/f;P 
7x/-/H , 2, S-y-t-Zf^bFo^/y, 
^y^xUX'J^;Uirh^^x [3- ( 3, 5-y-t 

Kn^y7x^;H TntT;**-hS: 

■MK MIX (y-;P7x-;P) 7^^7r^h^i: 

[0037] ***o*B*: J: 0WtS*L6y;l/^* 
^I«*I/7^ yf+Jnfi^ttii, WifcBWMt. 
tifflu Wi&MfiL M»M£. WbS, mtn^-th 

cot. msk&m^mm. xi/^ho^n^^^^t 

A^-frt^ S3tKit^^;P^c7)^^>f;PA. oh 

[00 38] 

ytft^SfiT^^* (Mw) kCT^fi/ 

*-?-X*tSL ^^-X15 0CVS^.A 9 - 



[0039] hm^i 

3KNc««U Sti»L^*7Xl2 »J >y h/MSS 
fc. Kgy^n^ty^LT5. 3M<om&tL 
tz2-StU#>U*yt:l 5 05U U *y 
f ^- 2 - 7;^^y?r4 5 $ y 'J 7 b;K 0 . 2 5 
^A-) . Sg^^n^ifyfcSOOSyy y^U^ 
§a^?o^Mf>-+0. 5WJ7h 
/UKIBRLfcl. 3 5U 

^oi&KSr 3 OXXPSB Ltz. 1 . 3^jy7 h;t^8fc 
ih^xy^L^hijxf^T;^^^^ 1 . 2 

f h7^ (^y^7WP7x^) ^^KhU^x 

-)V*^r)\,* 0 . 4 ^ y ^jni „ s 3 $ y y y 

WK) WloO'fcjgJB ttz 2 -xf;K^ty^ >y 
;l/£0. 3 5y*n4in£T*££B^Lfc. 6 

iC^tro^^. >f vrD^r;^^^ 1 o $ »j y y 

WWjD£T^£fpjtb£<> y^nMtyfi5 0 0 $ 
y y >y h;UT«5RU 1 %<7)JSK 1 0 5 y U »y h/^ A 
t/f8gbK6 oosuyy M/C2*ft»U tfCWC»S 
*6 0 0 5 y y v WPT-2««fc»8L #J4 y >y h;P*M 
V7ne^r^3-;PtI@, S^T9 0 fl CT'4 0^ 
IBtftLT. 1 (94%) <^y;^;^y^83 

tfcti/:? 4 yWNA&faint:. zcr>Sfr#;\s*y3m 

ftytuyi ymm-sfcco 2 - j)v#)V*y-&mi i s 

Ii¥WI(Mw){i84 9, 0 0 0. 
¥%SH^» (Mn)tt348, 000. Mw/M nti 
2. 4*C&o*r. 
[0040] MS^Jl 

1, ^-i/9v*79V^y*nttefr^tzW\-\*. n 
H5«li:lRl«<0»ffS:tfV\ 107/7A (95%) CO 

[004 1] 
[*1 ] 





COO*) /M* 

*) 

<*;Ut) 




Mw 
X 1,000 


Mw/Mn 




0.6 


94 


849 


2.4 






95 


1,260 


3.4 



[0042] *) COD=l, S-x^O^-^^^'X^ 

* * ) M-SBttJMb&RH&ft (OT. Ht) 
[00 4 3] *«SW2 



b ) S!^S{-s 8 . 2 S 'J U y h^co^^o's^vi: 
-xf-;^df-9->K- -y tr)V \ 0 $ y *^Sr Ail, *?§ 
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R3. 0/7A(12. 7$y^/U) 

[0044)1^; M^S^t^^^X 
i200^J'J7 WPRJEWKc. tMM'XyKjHff 
LT4. 8Mc0ziShL^2-y;^0^y5rl 6. 8 
$ ij ij * y ^ 5 - n -"V* 2 - Sfr#JU*>% 

4 . 1 s y y * satih^xv* sosuyv 

yWMO. 0 SrSax. ^M^l O'C 

KPffiUi. «v*T. 0. 4 3 5U»Jyh/WD(HI^ 

/K 0. 72Syu*yh;^(^h;Pxyfc:*»L3tH 

7 yto^S^xf/l/X-f^S: 0 . 3 6 5 y ^/P 

coJtfcran* . $ S> *c. _hTDiM Lfcx >y 0 . 0 

fclft. -f yro^r^^-^S: 3 $ y y y h/Mrait 

$ U y <y b^(c*WLfcfl«1^9AS:JpiTa6»L. 
0«pHSe«LT. 10. 4/7A(9 3%)^y;W 

8 1 ^)V%^ SS¥*54HFM ( Mw) (4 3 1 4 , 0 0 

0 s »¥%*HPJI ( M n ) (41 5 4, 000. Mw/M 
n»42. Ot»ofc (^2) . 
[004 5] HJfiCT3-4 

W?n»y<< y ft JdS^co y >"^»(4 i ix t 

0. ^F«^tt«<. an^fel. 5-^^n 
[0 04 6] RMW2 

1, 5-^o*^^^xytJpi^->fcJa^J4. II 



mmm 2 - 4 (3^ lw t>inzjfrm&iB#!ti* v ^mop 

*W2-3i:ttlRU »£^tt«i*fc*>T*ofc. 
[0047] JtieOT3 

1. 5-i/^n^-^^^xytcft^T 1 -A.^-fey£> 

0 . 2 s y xtfcn 2 t |hi«cos^^ 

[0048] Jt*J094 (1, 5-y;n^^yi^ 

**«2T«»Lfc-v^U««i«»0. 04 
Sy^E/K 1. 04^^ 

;k m^x , o . 4 3 $ y y * wkz>se« h/wxy£?§ 

SU^yxf/^^WJO. 4 5y%;K o. 
7 2 $ y y ? h /KD«» hJ]s^>t,zmMLfz=y vfcfc 

?^X^X-7^|g#;£ 0 . 3 6 $ y ^r/WCOJl^SP 
2 0*CT2 0^W*L^. 

; fcfrWatU IStiUc#7XS2 0 0 $ y 
y-/h;PRjiKS»K. K«h;Pxvtc»»Lr4. 8M 
cOiiSi: Ltz 2 - J)Vi£)V*V* 16. 8 $ U U <y h 
/K 5-n-^$^-2-yyM0M>ySr4. 1 $ V 

y «y ssh^xy^ 5 o s y y y wwta*. 3* 

y^M«^0^«tJPia[^tilj»Lfc. 6 04MBKJK 

ofca. -y 3 $ y y hju 

T#S?L. >f vrD^7^3^^gS*oI^58 

i o o 5 y y y ^AtjniTft 

»u <x^x-mmk i o o s y y «y hH-x-mmk. » 1 

y ^y hy^co^f yrnt;P7^3-;Pt«l, K^T9 0 
X:T4 0l*fSIHa*LT. 9. 3/7A(84%)oy^ 

«$4>^S<5rO. 1, 5-y;n^^yxy|l* 

[0049] 
[f£2] 
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COD/M 


1 -A*fc>/M 




\f w 


Mw/Mn 








(56) 


XI 000 






1.2 




93 


314 


2.0 




5.0 




87 


239 


2.0 




15 




80 


162 


2.0 


Jt«W2 






84 


491 


3.1 


ft«*13 




5.0 


83 


417 


3.0 


it^4 


(1.0) 




84 


1,220 


2.9 



[0 0 5 0]»fcf?lJ5 

A^toxf-uyl^gt^ 8. 2^J'j7h^Oy^D 
Mtyhn-^y«MS (?!-&Jt9 : 1 ) \,Z 
^L^2-x^;l^s.^>^'y^l 0 ^ V^tUZ 

rmy83. 0^(12. 751;^) *a 

[ 0 0 5 1 ] fi^r ; *4WcK«t. SBWB»Ufc;*Tr>' 

2-y>i^Wy^l3. 1 U ? h/K KftWl'X 
>-£ 5 0 0 5 y y >y h;Wta^. $ mkh)V^y 
5^J'j7WW:i^Ul, 5-^^n^-^^^'x 

>*o. 0 3 2^yy^ h^S'jai. ^coiassri o°c 

fciBIKLfc. «wc^ 2 $ y y >y Wi^)f£Hh;^x^(c: 
S»L^byxf-;PT^5-^AS:2$y^K 3. 6 
$ y y v h^coS6»h;^xyfe:j8»Lfc=7 Wfctf 
yxf^x- r/WBttS: 1 - 8$ y^/i^jffl^Jo*. . £ 
± a CHRt^*y^/HIHII0. 2Sy^tJni 



L . mWt*&) 6 0 0 5 y y *y WHIT 2 03t# 
Lfc, i&5 y v Y)V<r>4 VyuV)VT}Va-)\sX*mm. 
K2£T9 0X:T4 0«rlB»ai»LT. 94. 3^9^(9 
2%) <D J )V^)V^ylhW^tW < 

- SfrtihU*>1Mt 9 5 N SJPpJgjH'JHi 5 

4 6, 000. SPF%4i^P*l42 34, 000. Mw/ 
Mnl^2. 3t»ofc (313) . 
[0052] £|feffl6 

fln;t&l, ^yxyMo. 12$yy 

2. l^A (90%) <»J)VX)V*y3kWfc*\/7 4 

vmmsfo*%tz, #»B»**3fc^r. 

[0 0 53] Jt«^J5 

1, 5-^^0*^^^xy*jDi**^fcia^tt. H 
Sfifi?J5i:|iI^c0S#SrfT^. 88. 6^9A(87%) 

±^MlS»**Lfc*3J:9«fe*»35ril9. Hi£#l5-6 



12. 1, S-^u^^xy^iDi&^ofc 

[0054] 
[f£3] 





COD/M 


#3* 

<*0 


Mw 
X 1,000 


Mw/Mn 


mmms 


1.3 


92 


546 


2.3 




4.9 


90 


402 


2.2 






87 


776 


3.3 



[oo 5 5] mmm7 

/u#;u*y-2->oi'-5 w^s^ju) o. 45 yy 
>y WWv mt*^\sy*o . o 5^e;p/y >y wufcrw 



L?tMf 7;^p r yf ^ y o . 5 s y y * h 

[0056] u mmmmLiztfyx 

2 0 0 5 y y >y h/PRjCSStc, KS^nnx^y 
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yy>yh;KtS^. ]g^?unx^y*0. 
X>-£ 0 . 4S!i!>7 WMfr JO*.*:. ^i&SS: 2 0«C 

*iL h/Uxyjft 1005yi>7 M'TttRU #7 1 y 



[00 5 7] Jtl£fll6 

tm7 fcHEfcOtiffrSrfi^. 8. 9/7A(80%)cO 

1, 5-^^n^^^^x>-^jn^^ofcitffi^J6-c 

[0058] 
[3*4] 





COD/M 


4X3* 
(*> 


Mw 

x r,ooo 


Mw/Mn 


mmmi 


1.0 


86 


338 


2.0 






80 


443 


2.6 



[00 5 9] I 

J )V vihWfc* v 7 4 >mmsw ( Mw = 3 

49, 000. Mn=171, 000. Mw/Mn = 

2. o) mttm&*m^xyjw*—$3L-*sa> 

^l^^^yftJnM^ (Mw = 456, 0 0 0. Mn = 
153, 0 0 0. Mw/Mn = 3. 0) tSrh^xy* 
2 0aS%^iftffi(cSBL. 2 0X:T'^^jg£«y5£ 



L/Co *0>»8S. la*«9 0 0-b>^7K^XT*J>o7t^ 
fc#Uft£t*l. 7 0 0Hr>-f^>fXT$> , 9. 1.5 

[0060] 



F ^ — 4J011 NA12 NB04 NC01 

4J015 DA09 

4J028 AA01A ABOOA AC45A AC48A 
BAOOA BA01B BBOOA BB01B 
BC12B BC15B BC16B BC17B 
BC19B BC25B EB18 EB26 
FA09 GA01 GA06 

4J100 AR11P AR22P AS15P BA05P 
BA20P BA71P BA75P BB01P 
BB03P CA01 DA04 FA09 
JA44 

4J128 AA01 ABOO AC45 AC48 BAOOA 
BA01B BBOOA BB01B BC12B 
BC15B BC16B BC17B BC19B 
BC25B EB18 EB26 FA09 
GA01 GA06 



